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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  office  of  Chief  of  Engineers,  Washington, 

D.  C.  20314.  The  purpose  of  a  Phase  I  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter¬ 
mining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condi¬ 
tion,  and  the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


ABSTRACT 


Hinckston  Run  Dam:  NDI  I.D.  No.  PA-00430 


Owner: 

State  Located: 


County  Located: 


Stream: 

Inspection  Date: 
Inspection  Team: 


Manufacturers  Water  Company 
Pennsylvania  (PennDER  I.D.  No.  11-9) 
Cambria 


Hinckston  Run 


8  August  1979 


Inspection  Team:  GAI  Consultants,  Inc. 

’  '  '  “  570  Beatty  Road 

Monroeville,  Pennsylvania  15146 

4  C£  i  J  ■  A  t  - 1  ■  ■  I 

Based  on  a  visual  inspection,  review  of  post-construction 
engineering  studies,  and  available  engineering  data,  the 
Hinckston  Run  Dam  is  considered  to  be  in  good  condition,  j 

Deficiencies  were  limited  to  general  deterioration  of  the 
concrete  spillway  section,  and  apparent  .inoperability  of  the 
valves  within  the  intake  tower.  /j  J  cr  / 

The  size  classification  of  the  facility  is  intermediate,  and 
the  hazard  classification  is  considered  to  be  high.  In 
accordance  with  the  recommended  guidelines,  the  Spillway 
Design  Flood  (SDF)  for  the  facility  is  the  Probable  Maximum 
Flood  ( PMF ) .  Results  of  the  hydrologic  and  hydraulic  analysis 
indicate  the  facility  can  pass  and/or  store  about  38  percent 
of  the  PMF  prior  to  overtopping  of  the  embankment.  Over-  iiy  j  - 
topping,  even  under  floods  of  PMF  magnitude,  is  not  expected 
to  cause  failure  of  the  unusually  massive  embankment  config¬ 
uration  which  is  composed  of  erosion-resistant,  hot-poured 
slag.  Thus,  the  spillway  system  is  considered  to  be  inade¬ 
quate,  but  not  seriously  inadequate.-^  . 

/T'l  X.<  -I  'P Dm  I)  I 
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It  is  recommended  that  the  owner: 

a.  Rehabilitate  the  spillway  overflow  structure. 
Remedial  work  should  include,  but  not  be  limited  to,  restoring 
spalled  surfaces,  sealing  structural  cracks,  replacing  the 
concrete  apron  slabs,  and  controlling  the  apparent  seepage 
through  the  rock  strata  under  the  weir  structure. 

b.  Rehabilitate  the  valves  within  the  intake  tower  to 
provide  upstream  control  of  the  outlet  system,  or  develop  a 
plan  to  provide  upstream  control  should  an  emergency  situa¬ 
tion  develop  within  the  outlet  pipes  upstream  of  the  existing 
valve  house. 

c.  Develop  formal  manuals  of  operations  and  main¬ 
tenance  to  ensure  continued  evaluation  and  operability  of 
the  facility. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
HINCKSTON  RUN  DAM 
NDI#  PA-00430,  PENNDER#  11-9 

SECTION  1 

GENERAL  INFORMATION 


1 . 0  Authority. 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a  program  of  inspection  of  dams  throughout  the 
United  States. 


1 . 1  Purpose. 

The  purpose  is  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property. 


1 . 2  Description  of  Project. 

a.  Dam  and  Appurtenances .  Hinckston  Run  Dam  is  a 
zoned  earth  and  slag  fill  embankment  with  a  central  concrete 
core  wall.  The  embankment  measures  890  feet  long  (excluding 
spillway),  and  the  design  and  measured  height  is  approxi¬ 
mately  84  feet.  The  spillway  of  the  facility  is  a  free 
overfall,  concrete,  trapezoidal-shaped  weir  structure  that 
discharges  into  a  gently  sloped  open  channel.  The  spillway 
is  located  at  the  left  abutment  and  the  weir  crest  measures 
93  feet  in  length.  A  steel-lined  intake  tower  is  located 
upstream  of  the  right  abutment  and  provides  water  supply  and 
drawdown  capabilities  via  two  40-inch  diameter  cast  iron 
conduits . 

The  facility  is  unique  in  that  the  downstream  shell 
area  has  been  utilized  as  a  slag  dump  (see  Figure  3),  which 
has  resulted  in  a  minimum  embankment  crest  width  of  360  feet 
(see  Overview  Photograph  and  Figure  1). 

b.  Location.  Hinckston  Run  Dam  is  located  on  Hinckston 
Run,  in  East  Taylor  Township,  Cambria  County,  Pennsylvania, 
about  3.5  miles  upstream  from  Hinckston  Run's  confluence 
with  the  Conemaugh  River  (just  north  of  Johnstown,  Pennsyl¬ 
vania).  The  dam,  reservoir  and  watershed  are  contained 
within  the  Johnstown,  Nanty  Glo,  Geistown,  and  Vintondale, 
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Pennsylvania,  U.S.G.S.  7.5  minute  topographic  quadrangles 
(see  Appendix  G).  The  coordinates  of  the  dam  are  N  40°  22' 
and  W  78°  53'  . 

c.  Size  Classification.  Intermediate  (84  feet  high; 

4,010  acre-feet  storage  capacity  at  top  of  dam. 

d.  Hazard  Classification.  High  (see  Section  3.1.e). 

e.  Ownership .  Manufacturers  Water  Co. 

119  Walnut  Street 
Johnstown,  Pennsylvania  15907 

f.  Purpose .  Industrial  water  supply. 

g.  Historical  Data.  A  comprehensive  historical 
report  dated  June  2,  1914  is  available  in  PennDER  files. 

The  report  indicates  that  the  Hinckston  Run  Dam  was  designed 
for  the  Manufacturers  Water  Co.,  then  a  wholly  owned  subsi¬ 
diary  of  the  Cambria  Steel  Co.,  by  John  Birkinbine  of  Phila¬ 
delphia,  Pennsylvania.  Clearing  of  the  reservoir  area  began 
in  1900,  and  actual  work  on  the  dam  began  in  1901.  The 
facility  was  completed  in  1905.  The  report  further  indi¬ 
cates  that  Mr.  Harrison  Souder  was  engaged  as  resident 
engineer  and  superintendent  of  construction,  while  Mr.  Birkinbine 
periodically  inspected  the  site  during  construction. 

The  report  also  indicates  that  construction  of  the 
downstream  shell  was  modified  when  the  height  of  the  "ordinary 
fill"  reached  about  22  feet  (see  Figure  4).  At  that  level, 
the  downstream  shell  area,  and  eventually  much  of  the  valley 
below  the  dam,  was  backfilled  with  hot-poured  slag  (termed 
"cinders"  in  the  historical  correspondence).  The  downstream 
shell  is  designated  as  the  "Rider's  Dump  Area"  in  Figure  3. 
Discussion  and  correspondence  with  the  owner's  representatives 
indicate  that  modifications  have  been  made  to  the  appur¬ 
tenant  structures,  and  that  the  available  drawings  are  old 
and  may  not  accurately  represent  the  existing  conditions. 

Some  drawings  are,  however,  included  within  this  report  to 
provide  general  concepts  of  the  overall  design. 


1 . 3  Pertinent  Data. 

a.  Drainage  Area  (square  miles).  10.6 

b.  Discharge  at  Dam  Site. 

Discharge  Capacity  of  Outlet  Conduits — not  available. 
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Discharge  Capacity  of  Spillway  at  Maximum  Pool  =  4550  cfs 
(see  Appendix  C,  Sheet  9). 

c.  Elevation  (feet  above  mean  sea  level).  The  following 
elevations  were  obtained  from  available  drawings  and  field 
measurements  based  on  the  elevation  of  the  spillway  crest  at 
elevation  1395  feet. 


Top  of  Dam 

Maximum  Design  Pool 
Maximum  Pool  of  Record 
Normal  Pool 
Spillway  Crest 
Upstream  Inlet  Invert 
Downstream  Outlet  Invert 
Streambed  at  Dam  Centerline 
Maximum  Tailwater 


1401.7  (design) 
1401.1  (field) 
Not  known 


1402  (July  1977) 

1395 

1395 

1322 

1317 

1319 


Not  known 


d.  Reservoir  Length  (miles). 

Top  of  Dam  1.1 

Normal  Pool  1.0 


e.  Storage  (acre-feet). 

Top  of  Dam 
Normal  Pool 
Design  Surcharge 

f .  Reservoir  Surface  (acres). 

Top  of  Dam 
Normal  Pool 
Design  Surcharge 

g.  Dam. 


Type 


Length 


Height 


4010 

3340 

Not  known 


122 

104 

Not  known 


Zoned  earth  with 
concrete  core  wall 
and  massive  dumped 
slag  toe  area. 

890  feet  (field 
measured,  excluding 
spillway) . 

84  feet  (field 
measured;  crest  to 
invert  of  blowoff 
outlet) . 
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Top  Width 

Upstream  Slope 

Downstream  Slopes 
Zoning 


Impervious  Core 

Cutoff 


Grout  Curtain 


h.  Diversion  Canal  and 
Regulating  Tunnels'? 


Varies;  360  feet 
minimum  width,  to 
over  1,000  feet 
maximum  width. 

Lower  upstream 
2-1/4H: IV 
Upper  upstream 
1-3/4H: IV 

Varies . 

Historical  data 
indicates  zones  of 
puddle  clay,  selected 
material,  and  cinder 
(hot-poured  slag) 
fill. 

Central  core  comprised 
of  concrete  core 
wall  encased  in  clay 
puddle. 

Concrete  core  wall 
on  rock  along  center- 
line  of  dam.  A 
smaller  core  wall  (4 
feet  wide  and  6  feet 
deep)  reportedly 
exists  at  the  up¬ 
stream  toe. 

Grout  curtain  along 
base  of  concrete 
core  wall  consisting 
of  2-inch  diameter 
holes,  10  to  16  feet 
in  depth,  on  1-foot 
centers .  Cement 
grout  poured  into 
holes  and  pneuma¬ 
tically  pressurized 
from  30  to  60  pounds. 


None . 
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Spillway. 

Type 

Free  overfall, 
concrete,  trape¬ 
zoidal-shaped  weir 
structure  that 
discharges  into  a 
gently  sloping 
channel . 

Crest  Elevation 

1395  feet 

Crest  Length 

93  feet  (field 
measured) . 

Outlet  Works 

Two  40-inch  diameter 
cast  iron  pipes 
(supply  and  blowoff) 
encased  in  concrete 
and  supported  by 
concrete  piers  with 
cutoff  collars. 

Length 

Approximately  800 
feet  from  intake 
tower  to  downstream 
valve  house. 

Closure  and  Regulating 

Facilities  Valves  are  located 

within  intake  tower, 
but  are  reportedly 
inoperable.  Control 
is  provided  by 
valves  in  downstream 
valve  house  (see 
Figure  6). 

Access  Intake  tower  acces¬ 

sible  by  foot  bridge 
from  right  bank  of 
reservoir  (see 
Photograph  3 ) . 

Valve  house  acces¬ 
sible  via  roadways. 
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SECTION  2 
ENGINEERING  DATA 


2 . 1  Design.  * 

a.  Design  Data  Availability  and  Sources.  No  design 
reports  or  calculations  are  available  for  any  aspects  of  the 
original  facility.  Many  old  drawings  are  available  from  the 
owner's  files;  however,  their  accuracy  is  questioned  by  the 
owner.  Design  features  and  pertinent  details  of  construc¬ 
tion  are  available  in  the  following  sources: 

1.  "Report  Upon  the  Dam  of  the  Manufacturers  Water 
Company"  by  the  Water  Supply  Commission  of  Pennsyl¬ 
vania  dated  June  2,  1914  and  available  in  PennDER 
files.  Excellent  historical  account. 

2 .  "Report  on  Hinckston  Run  Dam"  by  Hydrotechnic 
Corporation,  dated  May  1918,  and  available  from 
the  owner.  This  report  indues  a  foundation 
investigation  by  Greer  Engineering  Associates, 
Inc.,  which  confirms  various  design  features. 

3.  "Preliminary  Evaluation  of  Hinckston  Run  Dam"  by 
D'Appolonia  Consulting  Engineers,  Inc.,  dated 
July  10,  1979.  This  report  is  basically  a  Phase  I 
evaluation  of  the  facility. 

b.  Design  Features. 

1.  Embankment.  An  historical  account  in  PennDER 
files  (as  listed  above)  indicates  that  the  embankment  was 
designed  and  constructed  as  a  zoned  earth  fill  with  a  central 
concrete  cutoff  and  core  wall  flanked  by  clay  puddle  and 
selected  materials.  The  description  generally  conforms  to 
the  section  presented  on  Figure  4. 

The  upstream  embankment  portion  is  primarily  composed 
of  selected  material  encased  by  clay  puddle,  with  the  slope 
protected  by  cinder  (probably  slag)  below  elevation  1372, 
and  by  hand-placed  stone  riprap  above.  The  embankment 
materials  were  reportedly  "spread  in  6-inch  to  8-inch  layers, 
sprinkled  when  necessary,  and  compacted  by  a  10-ton  steam 
grooved  roller" . 

The  main  cutoff  wall  consists  of  a  stepped  concrete 
structure  founded  on  rock  and  extending  to  elevation  1348 
(53  feet  below  the  design  top  of  dam).  A  grout  curtain 
consisting  of  2-inch  diameter  holes,  10  to  16  feet  in  depth, 
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on  1-foot  centers  and  filled  with  pneumatically  pressurized 
pure  cement  grout  was  also  included. 

The  downstream  portion  of  the  embankment  was  modified 
during  construction  when  the  "ordinary  fill”  reportedly 
reached  a  height  of  22  feet,  at  which  point  it  was  decided 
to  use  "cinder"  (currently  designated  as  hot-poured  slag)  as 
its  replacement  by  utilizing  the  downstream  area  as  a  slag 
dump.  Thus,  the  embankment  with  its  present  configuration, 
is  a  unique,  massive,  slag-buttressed  facility  with  a  minimum 
crest  width  of  about  360  feet  (at  the  right  abutment). 

2.  Appurtenant  Structures . 

a.  Spillway.  The  spillway  weir  discharges  into 
an  open  channel  which  was  cut  into  rock  along  the  left 
abutment,  and  is  partially  lined  along  the  embankment  (see 
Photographs  5  and  6).  The  overflow  weir  is  a  concrete, 
trapezoidal-shaped  structure  with  visible  portions  generally 
conforming  to  the  sections  presented  on  Figure  5 .  The 
measured  length  of  the  weir  crest  is  approximately  93  feet. 
The  flashboards  and  supports  indicated  on  Figure  5  have  been 
removed . 


b.  Outlet  Works.  The  outlet  works  are  composed 
of  an  intake  tower,  concrete  encased  conduits,  and  a  down¬ 
stream  valve  house.  The  intake  tower  is  a  cylindrical  steel 
shell  (varying  from  19  to  23  feet  in  diameter)  which  is 
lined  with  concrete,  and  rests  on  a  28-foot  diameter,  7-foot 
thick  masonry  foundation.  It  is  located  along  the  upstream 
toe  of  the  embankment  about  200  feet  from  the  right  (west) 
end  of  the  dam.  Within  the  tower,  at  the  operating  floor 
level,  are  five  valve  stands  previously  used  to  control 
intake  levels  and  blowoff  operation  (see  Figure  6  and  Photo¬ 
graph  9).  Modifications  have  been  made  to  the  intakes  and 
all  remaining  valves  are  reportedly  opened,  but  probably 
inoperable. 

Two  40-inch  diameter  cast  iron  pipes  (blowoff  and 
supply  lines)  originate  upstream  of  the  intake  tower,  pass 
through  it,  and  proceed  to  the  downstream  valve  house.  The 
pipes  are  reportedly  encased  in  concrete  and  supported  on 
concrete  pedestals  with  cutoff  collars  under  the  upstream 
section  of  the  embankment. 

At  the  valve  house,  piping  arrangements  are  such  that 
either  of  the  40-inch  diameter  conduits  can  be  utilized  for 
blowoff  or  supply  purposes.  The  supply  line  then  continues 
as  a  24-inch  main  to  the  downstream  industrial  facility. 
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Control  of  blowoff  capabilities  within  the  valve  house  is  by 
electrically  operated  valves  (see  Photograph  10). 

c.  Specific  Design  Data  and  Criteria. 

1.  Hydrology  and  Hydraulics .  No  design  data  or 
criteria  are  available  concerning  the  present  spillway 
configuration . 

2.  Embankment .  Other  than  concrete  mixes  and 
compaction  criteria,  no  design  data  are  available  for  the 
original  embankment. 

3.  Appurtenant  Structures .  No  design  data  are 

available. 


2 . 2  Construction  Records. 

No  formal  construction  records  are  available;  however, 
available  drawings  are  substantiated  by  an  historical  account 
of  construction  contained  in  the  previously  mentioned  report 
in  PennDER  files,  dated  June  2,  1914. 


2.3  Operational  Records. 

Daily  records  of  operation  are  maintained  by  the  owner's 
full-time  dam  tender  who  resides  on  site. 


2 .4  Other  Investigations . 

Reports  concerning  two  relatively  recent  investigations 
are  available  from  the  owner.  These  are: 

a.  "Report  on  Hinckston  Run  Dam"  dated  May  1918,  by 
Hydrotechnic  Corporation  of  New  York  City. 

b.  "Preliminary  Evaluation  of  Hinckston  Run  Dam"  by 
D'Appolonia  Consulting  Engineers  of  Pittsburgh, 
Pennsylvania,  dated  July  10,  1979. 


2 . 5  Evaluation. 

Detailed  historical  accounts  within  PennDER  files, 
drawings,  and  recent  studies  available  from  the  owner, 
indicate  the  facility  is  designed  in  accordance  with  generally 
accepted  standards.  The  data  available  are  sufficient  to 
make  a  reasonable  Phase  I  assessment  of  the  facility. 
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SECTION  3 
VISUAL  INSPECTION 


3 . 1  Observation. 

a.  General.  The  general  appearance  of  the  facility 
suggests  that  it  is  well  maintained  and  in  good  condition. 

b.  Embankment.  Visual  inspection  indicated  that  the 
embankment  is  in  good  condition  (see  Photograph  1).  The 
upstream  slope  is  well-aligned  and  adequately  protected  by 
hand-placed  sandstone  riprap  (see  Photograph  3).  The  crest 
is  grass  covered  and  well  maintained,  and  the  downstream 
slope  consists  of  a  massive  accumulation  of  dumped  hot- 
poured  slag. 

The  owner's  representatives  report  that  the  embankment 
was  overtopped  by  an  estimated  1-foot  of  flow  during  the 
flood  of  July  1977.  The  overtopping  caused  no  damage  to  the 
vegetated  crest  and  only  minor  erosion  of  the  massive  down¬ 
stream  slope. 

Seepage  has  been  historically  noted  at  two  locations 
about  100  and  150  feet,  respectively,  downstream  from  the 
valve  house.  These  seeps  are  currently  being  monitored  via 
recently  constructed  standard  weirs.  At  the  time  of  inspec¬ 
tion,  one  of  the  weirs  was  not  discharging,  while  the  other 
was  passing  about  13  gallons  per  minute. 

c.  Appurtenant  Structures . 

1.  Spillway.  The  spillway  is  considered  to  be 
in  fair  condition,  suffering  from  overall  concrete  deter¬ 
ioration  and  a  general  lack  of  maintenance,  particularly 
along  the  weir  section.  Deficiencies  of  the  weir  section 
include  spalling,  structural  cracking  and  seepage  below  the 
base  (apparently  through  the  extensive  jointing  of  the 
exposed  bedrock  surface).  A  minor  rockfall  is  also  obstructing 
the  weir  along  the  left  abutment.  The  spillway  channel  is 
cut  into  rock  and  is  concrete  lined  for  a  distance  of  about 
90  feet  along  the  right  spillway  sidewall.  Downstream  from 
the  spillway  channel  has  been  recently  graded  and  contains 
loose  earth  and  rock  fill.  Bedrock  is  reportedly  near  the 
surface  of  the  channel  bottom  and  the  wall  formed  by  the 
embankment  is  composed  of  a  resistant  slag  fill. 

Approximately  1,200  feet  downstream  from  the  spillway 
weir  the  channel  bends  and  is  cut  into  the  slag  fill  until 
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it  terminates  at  a  60- foot  overfall  into  the  original  stream 
channel  (see  Photograph  7). 

2.  Outlet  Works.  The  intake  tower  and  valve 
house  were  observed  to  be  in  good  condition  ( see  Photo¬ 
graphs  3  and  8).  The  blowoff  line  was  operated  from  within 
the  valve  house  during  inspection  via  an  electrical  valve 
mechanism  (see  Photographs  10  and  11).  Valves  in  the  intake 
tower  are  reportedly  opened  and  probably  inoperable.  The 
owner's  representatives  also  indicated  that  some  modifi¬ 
cations  have  been  made  to  the  intake  system  within  the  tower 
(no  as-built  drawings  are  available). 

d.  Reservoir  Area.  The  area  immediately  surrounding 
the  reservoir  is  characterized  by  steep  and  heavily  forested 
slopes  (see  Photograph  2 ) .  The  watershed  (10.6  square 
miles)  is  comprised,  however,  of  about  50  percent  forested 
and  50  percent  agricultural  lands . 

e.  Downstream  Channel.  Downstream  from  the  dam, 
Hinckston  Run  is  confined  in  a  steep,  narrow  valley,  and 
empties  into  the  Conemaugh  River  within  the  Bethlehem  Steel 
property  in  the  community  of  Miner svi lie,  just  north  of 
Johnstown,  Pennsylvania.  Near  the  confluence  are  many 
residences  and  active  industrial  structures  (see  Photo¬ 
graph  4)  which  could  be  affected  by  the  large  flows  usually 
associated  with  an  embankment  failure.  Thus,  the  hazard 
classification  of  the  facility  is  considered  to  be  high. 


3.2  Evaluation. 

The  overall  appearance  of  the  facility  suggests  it  to 
be  in  good  condition  and  generally  well  maintained  except 
for  the  spillway  weir  structure.  Noted  Deficiencies  of  the 
weir  structure  include  spalling  and  structurally  cracked 
concrete,  and  underseepage  (apparently  through  the  exposed, 
jointed  bedrock).  The  valves  within  the  intake  tower  are 
also  reportedly  inoperable. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Normal  Operating  Procedure. 

Hinckston  Run  Dam  is  essentially  a  self-regulating 
facility  with  excess  inflow  discharged  over  the  uncontrolled 
concrete  spillway  structure.  No  formal  operating  manuals 
are  associated  with  the  facility;  however,  daily  records  of 
operation  are  kept  by  the  dam  tender . 


4.2  Maintenance  of  Dam. 

Maintenance  of  the  facility  is  provided  by  a  full-time 
dam  tender  who  resides  on-site,  and  by  additional  summer 
help.  There  are  no  formal  manuals  detailing  maintenance 
requirements . 


4.3  Maintenance  of  Operating  Facilities. 
See  Item  4.2  above. 


4.4  Warning  System. 

A  warning  system  is  reportedly  being  developed  in 
conjunction  with  the  Cambria  County  Emergency  Management 
Agency . 


4.5  Evaluation. 

The  facility  is  maintained  by  a  full-time  dam  tender, 
and  by  additional  summer  help  on  an  informal  basis.  Daily 
records  of  operation  are  kept  and  a  warning  system  is  being 
developed.  Formal  manuals  of  operation  and  maintenance  are 
recommended  to  ensure  contained  care  and  proper  maintenance 
of  the  embankment  and  appurtenances. 
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SECTION  5 

HYDROLOGIC/HYDRAULIC  EVALUATION 


5.1  Design  Data. 

No  formal  design  reports  or  calculations  are  available 
for  the  facility. 


5.2  Experience  Data. 

The  owner ' s  representatives  report  that  the  dam  was 
overtopped  by  an  estimated  1-foot  of  flow  during  the  flood 
of  July  1977.  Visual  inspection  indicated  that  damage  due 
to  erosion  during  the  overtopping  incident  was  insigni¬ 
ficant. 


5.3  Visual  Observations. 

The  visual  inspection  of  the  spillway  indicated  that  it 
is  in  fair  condition  due  to  the  general  deterioration  of  the 
concrete  weir  structure.  Since  the  spillway  is  cut  into 
rock  and/or  confined  by  the  massive  slag  fill,  failure  of 
the  weir  structure  would  probably  be  inconsequential . 
Nevertheless,  remedial  repairs  are  recommended  to  minimize 
possible  damage. 


5.4  Method  of  Analysis. 

The  facility  has  been  analyzed  in  accordance  with  the 
procedures  and  guidelines  established  by  the  U.  S.  Army, 
Corps  of  Engineers,  Baltimore  District,  for  Phase  I  hydro- 
logic  and  hydraulic  evaluations.  The  analysis  has  been 
performed  utilizing  a  modified  version  of  the  HEC-1  program 
developed  by  the  U.  S.  Army,  Corps  of  Engineers,  Hydrologic 
Engineering  Center,  Davis,  California.  Analytical  capa¬ 
bilities  of  the  program  are  briefly  outlined  in  the  preface 
contained  in  Appendix  C. 


5.5  Summary  of  Analysis. 

a.  Spillway  Design  Flood  ( SDF ) .  In  accordance  with 

the  procedures  and  guidelines  contained  in  the  National 
Guidelines  for  Safety  Inspection  of  Dams  for  Phase  I  Inves¬ 
tigations,  the  Spillway  Design  Flood  (SDF)  for  Hinckston  Run 
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Dam  is  the  Probable  Maximum  Flood  (PMF).  That  is,  based  on 
the  relative  size  (intermediate),  and  the  hazard  potential 
(high)  of  the  dam,  the  facility  is  required  to  have 
sufficient  discharge  and  storage  capabilities  to  safely  pass 
the  PMF  without  embankment  overtopping. 

b.  Results  of  Analysis.  Hinckston  Run  Dam  was  eval¬ 
uated  under  normal  operating  conditions.  That  is,  the 
reservoir  was  initially  at  its  normal  pool  or  spillway 
elevation  of  1395.0  feet,  with  the  spillway  weir  discharging 
freely,  and  the  blowoff  line  closed.  The  design  reservoir 
elevation-storage  relationship  for  elevations  up  to  about 
1,401  feet  was  available  and  used  in  the  analysis.  The 
spillway  is  a  free  overfall,  concrete,  trapezoidal-shaped 
weir  structure  that  discharges  into  a  gently  sloped  open 
channel .  A  backwater  curve  was  computed  to  ascertain  the 
affects  of  tailwater  on  weir  discharges.  All  pertinent 
engineering  calculations  relative  to  the  evaluation  of  this 
facility  are  provided  in  Appendix  C. 

Overtopping  analysis  (using  the  Modified  HEC-1  Computer 
Program)  indicated  that  the  discharge/storage  capacity  of 
Hinckston  Run  Dam  can  accommodate  only  about  38  percent  of 
the  PMF  (SDF)  prior  to  overtopping  of  the  embankment  (Appen¬ 
dix  C,  Summary  Input/  Output  Sheets,  Sheet  H).  The  peak  PMF 
inflow  of  approximately  12810  cfs  was  slightly  attenuated  by 
the  discharge/  storage  capabilities  of  the  dam  and  reservoir 
such  that  the  resulting  peak  PMF  outflow  was  about  12710  cfs 
(Summary  Input/Output  Sheets,  Sheets  F  and  G).  Under  the 
PMF,  the  embankment  will  be  overtopped  for  approximately 
13.5  hours,  with  a  maximum  depth  of  inundation  of  about  2.6 
feet  above  the  low  top  of  dam  elevation  of  1401.1  feet 
(Summary  Input/Output  Sheets,  Sheet  H). 


As  indicated  in  the  above  analysis,  the  spillway  system 
of  Hinckston  Run  Dam  can  accommodate  only  about  38  percent 
of  the  PMF  (the  SDF)  prior  to  overtopping  of  the  embankment. 
Overtopping,  however,  under  any  anticipated  flooding  is  not 
expected  to  cause  embankment  failure  since  the  downstream 
portion  of  the  embankment  consists  of  a  massive  dumped  slag 
fill.  Therefore,  the  spillway  is  considered  to  be  inade¬ 
quate,  but  not  seriously  inadequate. 


SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


6 . 1  Visual  Observations. 

a.  Embankment.  Based  on  visual  observations,  the 
embankment  Is  considered  to  be  in  good  condition,  and  is 
well  maintained.  Seepage  currently  being  monitored  by  weirs 
at  two  locations  downstream  from  the  valve  house,  is  consi¬ 
dered  to  be  minor. 

b .  Appurtenant  Structures . 

1.  Spillway.  The  spillway  is  considered  to  be 
in  fair  condition  due  to  the  general  deterioration  of  the 
concrete  overflow  weir.  Failure  of  the  weir,  however,  would 
be  inconsequential  as  the  spillway  channel  is  cut  into  rock 
and  confined  by  the  resistant  slag  fill  comprising  the 
embankment. 

2.  Outlet  Works .  The  outlet  works  were  found  to 
be  in  good  condition,  with  the  only  deficiency  noted  being 
that  the  valves  in  the  intake  tower  are  reportedly  inoper¬ 
able.  Thus,  there  is  no  means  for  controlling  flow  at  the 
inlet  end  should  the  supply  conduits  rupture  between  the 
tower  and  the  valve  house. 


6.2  Design  and  Construction  Techniques. 

Historical  accounts,  drawings,  and  recent  engineering 
evaluations  indicate  that  the  design  and  construction  of  the 
facility  were  adequate,  in  that  they  entailed  the  essential 
elements  of  earth  dam  construction. 


6.3  Past  Performance. 

Available  data  indicates  that  past  performance  has  been 
adequate.  The  embankment  was  overtopped  by  approximately 
1-foot  of  water  during  the  flood  of  July  1977,  and  suffered 
only  minor  erosion  damage. 


6.4  Seismic  Stability. 

The  dam  is  located  within  Seismic  Zone  No.  1  and  is 
subject  to  minor  earthquake  induced  dyanamic  forces.  Due  to 


its  unique,  massive  downstream  configuration  and  compo¬ 
sition,  it  is  believed  that  the  facility  can  withstand  the 
expected  dynamic  forces;  however,  no  calculations  and/or 
investigations  were  performed  to  confirm  this  opinion. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7 . 1  Dam  Assessment. 

a.  Safety.  The  visual  inspection  suggests  that  the 
facility  is  in  good  condition  with  only  minor  deficiencies 
noted.  The  size  classification  of  the  facility  is  inter¬ 
mediate  and  its  hazard  classification  is  considered  to  be 
high.  In  accordance  with  the  recommended  guidelines,  the 
Spillway  Design  Flood  (SDF)  for  the  facility  is  the  Probable 
Maximum  Flood  (PMF) .  Results  of  the  hydrologic  and  hydraulic 
analysis  indicates  the  facility  can  pass  and/or  store  only 
about  38  percent  of  the  PMF  prior  to  embankment  overtopping. 
Overtopping,  however,  even  under  floods  of  PMF  magnitude,  is 
not  expected  to  cause  failure  of  the  unusual  massive  embank¬ 
ment  configuration  which  is  composed  of  an  erosion-resistant 
dump  of  hot-poured  slag.  Thus,  the  spillway  system  is 
considered  to  be  inadequate,  but  not  seriously  inadequate. 

Deficiencies  noted  by  the  inspection  team  were  limited 
to  general  deterioration  of  the  concrete  sections  of  the 
spillway,  and  inoperable  valves  in  the  intake  tower  structure. 

b.  Adequacy  of  Information.  Available  data  are 
considered  sufficient  to  make  a  reasonable  Phase  I  assess¬ 
ment  of  the  facility. 

c.  Urgency.  Recommendations  listed  below  should  be 
implemented  as  soon  as  possible . 

d.  Necessity  for  Additional  Investigations.  No 

additional  investigations  are  considered  necessary  at  this 
time. 


7.2  Recommendations/Remedial  Measures . 

It  is  recommended  that  the  owner: 

a.  Rehabilitate  the  spillway  overflow  structure. 
Remedial  work  should  include,  but  not  be  limited  to,  restoring 
spalled  surfaces,  sealing  structural  cracks,  replacing  the 
concrete  apron  slabs,  and  controlling  the  apparent  seepage 
through  the  rock  strata  under  the  weir  structure. 

b.  Rehabilitate  the  valves  within  the  intake  tower  to 
provide  upstream  control  of  the  outlet  system,  or  develop  a 
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plan  to  provide  upstream  control  should  an  emergency  situa¬ 
tion  develop  within  the  outlet  pipes  upstream  of  the  existing 
valve  house. 

c.  Develop  formal  manuals  of  operations  and  main¬ 
tenance  to  ensure  continued  evaluation  and  operability  of 
the  facility. 
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All  available  inlets  in  intake  tower  are  open  and  valves  are  probably 
inoperable.  Discharge  controlled  in  downstream  valve  house. 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


NDI  ID  *  PA-00430 

PENN  DER  ID  it  H~9 
PAGE  5  OF  5 


SIZE  OF  ORA INAGE  AREA: 


10.6  square  miles 


ELEVATION  TOP  NORMAL  POOL:  1395 


ELEVATION  TOP  FLOOD  CONTROL  POOL*. 
ELEVATION  MAXIMUM  DESIGN  POOL:  _ 
ELEVATION  TOP  DAM:  14QL-1 
SPILLWAY  OATA 

1395 


STORAGE  CAPAC I TY :  3 340  acre-feet 
STORAGE  CAPACITY: 


—  STORAGE  CAPACITY: 


STORAGE  CAPACITY:  4010  acre-feet 


CREST  ELEVATION:  -  - 

Free  overfall,  trapezoidal-shaped  weir  structure  that 
TYPE:  discharges  into  a  gently  sloped  open  channel. _ 


CREST  WIDTH:  93  feet _ 

CHANNEL  LENGTH:  1800  feet _ 

SPILLOVER  LOCATION:  Left  abutment. 
NUMBER  AND  TYPE  OF  GATES:  Mnns. 
OUTLET  WORKS 


TYPE : Two  40-inch  diameter  cast  iron  pipes  encased  in  concrete. 


LOCATION:  Near  right  abutment.  _ 

ENTRANCE  INVERTS:  Approximately  1322. _ 

EXIT  INVERTS:  Approximately  1317. _ 

EMERGENCY  DRAWDOWN  FACILITIES:  Both  40-inch  diameter  pipes  can  be 

used  as  blowoffs. 

HYDROMETEOROLOGICAL  GAGES 

TYPE:  Rain  and  temperature  gages. - 

LCCAT I  ON :  At  dam. _ 

RECORDS :  Kept  daily  by  dam  tender. _ 


MAXIMUM  NON-DAMAGING  DISCHARGE:  1-foot  over  embankment  (July  1977)  . 


APPENDIX  B 

CHECK  LIST  -  VISUAL  INSPECTION 


RECORDED  BY  B-  Mihalcin 
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condition.  Blowoff  operated  for  inspection 
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PREFACE 


The  modified  HEC-1  program  is  capable  of  performing  two 
basic  types  of  hydrologic  analyses:  1)  the  evaluation  of 
the  overtopping  potential  of  the  dam;  and  2)  the  estimation 
of  the  downstream  hydrologic-hydraulic  consequences  resulting 
from  assumed  structural  failures  of  the  dam.  Briefly,  the 
computational  procedures  typically  used  in  the  dam  over¬ 
topping  analysis  are  as  follows: 

a.  Development  of  an  inflow  hydrograph( s )  to  the 
reservoir. 


b.  Routing  of  the  inflow  hydrograph( s )  through  the 
reservoir  to  determine  if  the  event(s)  analyzed  would  over¬ 
top  the  dam. 

c.  Routing  of  the  outflow  hydrograph(s )  from  the 
reservoir  to  desired  downstream  locations.  The  results 
provide  the  peak  discharge ( s ) ,  and  the  maximum  stage(s)  of 
each  routed  hydrograph  at  the  downstream  end  of  each  reach. 

The  evaluation  of  the  hydrologic-hydraulic  consequences 
resulting  from  an  assumed  structural  failure  (breach)  of  the 
dam  is  typically  performed  as  shown  below. 

a.  Development  of  an  inflow  hydrograph ( s )  to  the 

reservoir. 


b.  Routing  of  the  inflow  hydrograph( s )  through  the 
reservoir. 


c.  Development  of  a  failure  hydrograph( s )  based  on 
specified  breach  criteria  and  normal  reservoir  outflow. 

d.  Routing  of  the  failure  hydrograph(s )  to  desired 
downstream  locations.  The  results  provide  estimates  of  the 
peak  discharge( s ) ,  time(s)  to  peak,  and  maximum  water  surface 
elevation(s)  of  the  failure  hydrograph( s )  for  each  location. 
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PHOTOGRAPH  1  Overview  of  Hinckston  Run 


PHOTOGRAPH  4  View  taken  across  Hinckston  Run  channel  approximately 
3.5  miles  downstream  of  the  dam. 


embankment  crest. 


! 


PHOTOGRAPH  11  View  of  blowoff  in  operation. 
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GEOLOGY 


Geology 


Hinckston  Run  Dam  is  located  about  1-mile  north  of 
the  Johnstown  corporate  boundary  in  the  Allegheny 
Mountain  section  of  the  Appalachian  Plateau  Province  of 
west-central  Pennsylvania.  In  this  area,  the  Allegheny 
Mountain  section  is  characterized  by  gently  folded 
sedimentary  rock  strata  of  middle  Pennsylvanian  age. 
Major  structural  axes  strike  from  southwest  to  north¬ 
east  with  flanking  strata  dipping  northwest  and  south¬ 
east. 

Structurally,  the  dam  and  reservoir  lie  immed¬ 
iately  east  of  the  axial  trace  of  the  Johnstown  syncline 
(see  Geology  Map).  Consequently,  bedrock  at  the  dam 
site  dips  gently  to  the  northwest  or  normal  to  the 
axial  trace  of  the  syncline  100  feet  per  mile  or  about 
2  degrees.  As  the  dam  and  reservoir  lie  nearly  on  the 
Johnstown  syncline,  a  secondary  dip  component  to  the 
northeast  extends  along  the  direction  of  plunge. 

Locally,  the  secondary  dip  component  is  about  80  feet 
per  mile  or  approximately  1  degree. 

The  sedimentary  rock  sequence  contained  in  the 
abutments  immediately  and  underlying  the  embankment  are 
members  of  the  Conemaugh  Group  of  Pennsylvanian  age. 

The  rocks  of  this  group  typically  exhibit  the  rapid 


vertical  and  lateral  lithology  changes  characteristic 
of  cyclic  sedimentation.  Rock  types  to  be  expected 
include  sandstone  and  shale  with  minor  amounts  of  clay 
and  coal.  Underlying  the  Conemaugh  Group  is  the  Allegheny 
Group  the  top  of  which  is  indicated  by  the  presence  of 
the  Upper  Freeport  Coal.  The  top  of  the  Allegheny 
Group  lies  about  160  below  the  embankment.  No  deep 
coal  mining  has  occurred  beneath  the  dam  and  reservoir, 
however,  the  Lower  Kittanning  seam  which  occurs  approxi¬ 
mately  400  feet  beneath  the  reservoir  has  been  exten¬ 
sively  mined  throughout  the  surrounding  area  by  Bethlehem 
Mines  Corporation. 
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